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Design and tests on the transplanting mechanism of planetary

gear train with elliptical gears for sweet potatoes
ZHOU Haili'"", YAN Mengying' . XUE Hongbin*, ZHUANG Ruyue', YU Xuefu® ., YE Bingliang'™"™
(1a. School of Mechanical Engineering, Zhejiang Sci-Tech University; 1b. Zhejiang Provincial Key
Laboratory of Planting Equipment Technology, Hangzhou 310018, China; 2. Zhejiang Changshan
Mingrui Electromechanical Co. , Ltd. , Quzhou 324200, China)

Abstract: Aiming at the problems that it is difficult to take into account the agronomic requirements of
horizontal and small hole transplanting as well as the poor stability of movement in the transplanting
process of domestic sweet potato transplanter, a transplanting mechanism of planetary gear train with
elliptical gears for sweet potatoes was designed and prepared based on the study of the agronomic
requirements of sweet potatoes horizontal and small hole transplanting. The structural parameters of the
transplanting mechanism were analyzed and optimized by human-computer interaction method, and
simulated by the virtual prototype of the transplanting mechanism. A prototype of sweet potato
transplanting mechanism was developed and tested for transplanting performance. The test results showed
that when the operating speed was 45. 00 r/min, the transplanting mechanism could realize the horizontal
planting of sweet potato seedlings, with a planting depth of 50. 10 mm. a horizontal soil-entry length of
121. 30 mm, and a soil-breaking hole of 40.30 mm, which met the agronomic requirements of the
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horizontal and small-hole transplanting of sweet potatoes. The test track of the mechanism showed that the

mechanism operated smoothly, which indicated that the mechanism was feasible in the mechanized sweet

potato transplanting operation. This study can provide certain theoretical and experimental basis for the

research and development of transplanting mechanisms of sweet potato transplanting machines.

Key words: sweet potato seedling transplanter; transplanting mechanism; planetary gear train with

elliptical gears; kinematics analysis; transplanting experiment
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